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Despite advances in nutrition and food security in recent years, these issues still represent a challenge 
in developing countries since having a proper diet is still not affordable for many people. 
Undernourishment and overweight are two sides of malnutrition and coexist in many countries (double 
burden of malnutrition). In the case of Latin American countries, Guatemala has the highest chronic 
malnutrition rate and the fourth highest in the world; almost half of the children under 5 years of age 
are chronically malnourished (WFP, 2016). On the other hand, obesity affects about 50% of women of 
reproductive age (Rameriz-Zea et al., 2014). Malnutrition has important consequences not only in 
terms of loss of intellectual and cognitive capacity in children but also in terms of economic costs due 
to productivity loss (Martínez, R. and Fernández, A., 2007) 
 
The International Center for Tropical Agriculture (CIAT), together with the University of Florida, in the 
context of the Innovative Methods and Metrics for Agriculture and Nutrition Actions (IMMANA) 
program,1 designed a research project to develop new methodologies for understanding how intra-
household decision-making processes regarding labor/time use and income allocation to different types 
of food impacts nutrition of various household members.  Additionally, the study explores how these 
decisions are affected by changes in income and access to nutritional information. Taking into account 
that intra-household decision-making processes are critical for nutritional outcomes of household 
members but that relatively little evidence exists about how decisions are made, this study seeks to fill 
the gap by explicitly examining intra-household decision-making processes and how they relate to 
nutritional outcomes. We expect the results to inform the design and implementation of more effective 
programs and policies to promote better nutrition in rural families. 
 
In this document we describe the study, the instruments designed and the calculations of the indexes 
and metrics included. We explain in detail the methodology used for data collection and management, 
the decisions, and adjustments made during the implementation phase and the lessons learned. By 
explaining our methodology in detail, we hope that this document will serve as a guide for future studies. 
 
The document is organized as follows. In the first section, we explain the design of the study, and in 
the second we describe the data collection instruments. In the third section, we present how to use the 
information collected, from the data management and cleaning process to the definition and calculation 
of the metrics and indexes that we include. The fourth and last section we provide some brief 
conclusions and the next steps to be taken in the project. 
 
  
                                            





1. Study design and data collection 
 
1.1 Project description 
1.1.1 Motivation 
Nutrition is an individual level outcome that is heavily influenced by household level decisions and 
social norms, including gender norms. Food purchases and preparation are often household-level 
activities; food purchases are made to feed the family or household members. Similarly, food is 
prepared/cooked for the family and meals are often eaten together. However, individual preferences 
influence what food is purchased and how it is prepared. Furthermore, decisions made within the 
context of the household (either individually or jointly) influence the income available for food 
purchases, time available for agricultural production and other productive, income-generating, and 
care/social reproductive activities. Thus, food availability is determined by own production and income 
available for purchasing foods, which is at least partially determined by the amount of time allocated 
by household members to production and income-generating activities.  
 
Previous work has identified three main pathways from agricultural production to nutrition. One is 
through own production; food is produced and consumed by the household. A second pathway is 
through income; agricultural production is sold and the income generated is used to purchase foods. 
And, a third pathway, is through women’s empowerment; this pathway, links women’s empowerment 
to nutrition outcomes through their participation in decision-making around use of income, labor, and 
assets (Herforth and Harris 2014). Combinations of these pathways are also possible; some food 
produced on farm, other food purchased from income of agricultural production sales, and better 
nutrition achieved through women’s empowerment.  
 
However, this previous work, does not explicitly explore how intra-household dynamics influence food 
choices and overall nutrition of household members. This study seeks to address this gap by focusing 
in an agricultural setting to better understand the interactions between intra-household decisions 
around the allocation of time use and income for achieving nutrition outcomes. Furthermore, we explore 
the role of nutritional information, and women’s empowerment on food choices.  
 
Nutrition studies generally include women as key actors. They play an important role in the nutritional 
status of all household members. They are the ones who biologically transmit nutrients to children from 
their pregnancy to breastfeeding, and also, because of traditional gender roles; women are usually the 
ones in charge of most of the care and food preparation. However, it is important to recognize that, 
within households, there are dynamics between fathers and mothers that affect the decisions made 
regarding food consumption and food diversity. Thus, men also have an important role in the nutritional 
status of the family. 
 
Among these issues, there are also synergies and/or trade-offs. For example, in a family where the 
woman works to earn an income, this can have different effects. A potential effect is that by increasing 
the family income there can be access to more (healthy) food and thus, improve nutritional status of 




outside the home translates into a shorter time for work in the home. Moreover, in a household where 
there are time constraints for members to dedicate to the preparation of healthy meals, they may 
replace home cooked, healthier foods with fast and processed foods, more convenient in terms of time, 
but often less healthy in terms of nutrients and additives. This example illustrates the importance of 
income but also the significance of the use of time in household nutrition. In addition, if we examine 
this, there is a reflection of a sociocultural bias related to the fact that women are perceived as 
responsible for preparing meals (and taking care of the family), ignoring the potential of men to take 
more responsibility in care activities of the household like preparing meals. It also illustrates the 
importance of considering the distribution of time by different family members in nutrition and food 
consumption studies, in order to understand the dynamics that limit the possibility of the family being 
well nourished. 
 
Finally, another important element in the consumption of food at home is food preferences. Although 
sociocultural norms greatly impact the diet, it is also important to take into account the different 
preferences at the individual level and their relationship with the income and/or budgets available for 
the purchase food goods. 
 
With the greater penetration of monetized markets to rural areas, many agricultural households have 
changed the production structure of their farms, from a more diversified one that provided greater 
nutritional value to the family, to one based on the higher production of one or two products that 
generate more monetary income to cover basic needs of home health, education of children, purchase 
of supplies, among others. This has generated a transformation in the possibilities of food supply for 
rural households, not only because of the decrease in self-subsistence at the household level, but also 
at the level of entire communities that depend on access to markets to supply themselves with certain 
types of food. Particularly in remote communities that base their income on products that are not edible, 
such as coffee or cocoa, there may be a greater vulnerability in terms of nutrition. Thus, our study 
focuses on agricultural households. 
1.1.2 Objectives and research questions 
This project seeks to understand how gender relations within the household –in aspects related to 
making decisions about the use of time and income from agricultural crops and/or wages– influence 
the choice of food in the household. In other words, we will analyze how economic incentives, 
information about adequate nutrition, the use of time and the characteristics of the household interact 
to influence food choices in households. Linked to this objective, the following research questions have 
been raised: 
a. How are decisions made about the consumption of food in the household, and what is the role 
of men and women? 
b. How do economic incentives (crop prices, wages/income) and nutritional information impact 
and/or are related to the choice of food? 
c. How does the use of time interact with the gender dimension to influence nutrition in the 
household? 
 
In addition, it is expected that the information collected will be used to design nutrition programs and 




1.1.3 Metrics and indexes included 
In the study, we included several metrics, indexes and variables commonly used in other studies of 
agriculture, poverty and well-being, and food and nutritional security. We also include an index of 
women empowerment and two innovative measures on labor preferences and food choices. Table 1 
lists briefly each of them. 
 





Anthropometric measurements (weight and height) 
Body Mass Index (BMI) 





Household Dietary Diversity Score (HDDS) 
Months of Adequate Household Food Provisioning (MAHFP) 




Poverty Probability Index (PPI) 
Unsatisfied Basic Needs (UBN) 
Empowerment Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) 
 
 
1.2 Ethical procedure (IRB) and informed consent 
We followed CIAT's ethical approval process to ensure the well-being and protection of human rights 
in our research. Our research includes informed consents, ensuring confidentiality of data, and 
voluntary participation of survey questionnaire respondents.  
 
Informed consent was acquired from all the individuals interviewed. In our case, we asked the man and 
woman in the household, that is, those who identified themselves as the ones in charge of making most 
decisions within the household. Both respondents in the household individually agreed to be 
interviewed and provide information, and the enumerator certified with their signature that the informed 
consent statement was read and the participants gave their approval to continue with the survey (see 
Figure 1). If one of the interviewees did not give consent to conduct the interview, the interview was 






Figure 1. Informed consent of the survey. 
 
 
We also ensured that our research complied with Guatemalan standards. In conversations with national 
institutions such as the Institute of Agricultural Science and Technology (Instituto de Ciencia y 
Tecnología Agrícola, ICTA), we verified that the study did not require governmental approval as it did 
not affect the physical integrity of the participants (there were no blood samples drawn or food intake 
procedures). 
 
1.3 Sampling and selection of respondents 
To carry out the study, we selected two study sites in two regions of the country with marked population 
differences in terms of their indigenous influence. One site in the east, comprised of the municipalities 
of La Unión and Olopa; and another in the west, which includes the municipalities of La Reforma and 
Nuevo Progreso. The zone in the west is notable for having more indigenous communities, mostly of 
Mayan origin. Two different zones were chosen to study whether cultural differences would have an 
impact on household practices that impact nutrition. Both zones have similar poverty levels of around 
60% (Banco de Guatemala, 2018) and most inhabitants are mainly coffee producers. It was decided 
to focus the study on coffee producers to limit the variability range in the productive structure and thus, 
have a more homogeneous population in this sense. On the other hand, and as mentioned above, rural 
areas producing non-food crops may be more vulnerable in terms of adequate food supply, especially 
if they are located far from a city. We partnered with Catholic Relief Services (CRS) since they work 
with these communities implementing their Preparing for Resilience (Preparando para Resiliencia – 
PAR) and Agriculture, Land and Water (Agricultura, Suelo, Agua - ASA) projects. This cooperation 
facilitated our access to the communities and the execution of our study in the abovementioned areas. 
 
To fulfill the purpose of this study, to understand how intra-household gender dynamics influence the 
nutrition of family members, it was necessary to interview households where there is at least one couple 
(male and female). CRS shared with us the list of producers assigned to their projects in both areas. A 
total of 443 households (146 in the east and 297 in the west), of which an initial cut was made to 




volume of production, since our interest is small-scale farmers, and also those households located in 
remote communities since travel time would increase the budgeted costs. These cuts were only done 
in the east because we had the support of one of the technicians who implemented some projects and 
had knowledge of the participants, which was not the case in the west. After these changes, we had a 
list of 396 producers (99 in the east and 297 in the west). 
 
Taking into account that our goal was to reach a total of 250 households, 125 in each zone, which is 
enough for statistically robust analysis and piloting instruments and metrics in two distinct zones and 
fits our budget, we completed the sample in the eastern region by randomly selecting 26 additional 
households taking care that they were similar to the producers in the CRS lists. These were coffee 
producers with farm sizes between 1 and 5 manzanas (0.70-3.50 ha). In the case of the west, of the 
297 households, we selected 125 at random. The group of enumerators initiated visits to these 
households and when one of these did not meet the requirements or did not want to participate in the 
study, a replacement included in the initial list of 297 producers was chosen. 
 
Taking into account that it would not be possible to identify intra-household gender dynamics by 
interviewing a single woman or a single man, in this study we interviewed both members of the couple 
in the household who identified themselves as responsible for making most of the decisions related to 
agricultural and household production, in general (e.g. food purchase, income management, crop 
variety to be planted, among others). Men and women are interviewed together, but also individually. 
This is why our methodology includes five components: two questionnaires (a household questionnaire 
and an individual questionnaire), measurements of height and weight of up to three household 
members, and two choice experiments (one regarding labor preferences and another related to food 
choices). 
 
The household questionnaire includes the topics of food availability, food security, expenses and 
economic activities of the household, characteristics of the housing and access to education, health, 
and financial services. This should be answered, ideally, by both respondents jointly. However, if one 
of them cannot be present during the entire household interview, the interview can continue with only 
one respondent. On the other hand, the individual questionnaire includes information related to 
agricultural decision-making, food perceptions, and the use of time, access to capital and group 
memberships. This questionnaire has to be answered by each of the persons who comprise the 
household couple, without exception. 
 
Size and weight measurements are taken after the household questionnaire, both the man and woman 
of the main couple, as well as a child older than 6 months and younger than 5 years of age, for 
households where there is a child with these characteristics. The labor preference experiment is 
answered individually just after the individual questionnaire. Finally, the food choice experiment has 
two parts. The first part is answered separately and the second part jointly by the couple. 
 
When there is more than one family nucleus in the selected household, that is, two couples that self-
identify as principal, the couple that makes most of the decisions within the household is selected, or 





1.4 Operational and field logistics 
To implement the study, we hired Khanti, a Guatemalan survey company with extensive experience in 
the collection of socioeconomic and qualitative data, as well as taking measurements of height and 
weight. We worked with them in three phases: 1) instrument adjustment phase, 2) interviewer or 
enumerator training phase, and 3) implementation phase. 
 
In the first phase, they adjusted the instruments to the local language and did a pilot test to identify the 
duration of the survey. Then, we trained field supervisors to explain the survey, the objectives of the 
study and discuss the logistic activities and work areas. During this training, we carried out a second 
pilot test that allowed us to adjust the instruments. 
 
The second phase focused on training the enumerators. Taking into account that both the main couple 
(man and woman) of the household would be interviewed, we asked Khanti that each surveying team 
be comprised by a man and a woman. The men interviewed the male respondents and the women 
interviewed the female respondents. This dynamic is important to facilitate greater trust and openness 
of the respondents and obtain more information and of better quality. Once the interviewers were 
selected, we conducted a training workshop for nine (9) days. In this workshop, we not only explained 
the objectives and methodology of the study to the enumerators, but we also reviewed in detail each 
question of the questionnaires as well as the actions to take in face of potential situations that may 
arise in the field. The training ended with the performance of a field test that served as the third pilot of 
the instruments. 
  
After the training was carried out, the information collection phase began, which was done on paper. 
However, each enumerator had a tablet to enter the survey data2 (see section 3.1), and the paper 
versions were scanned to keep a backup copy. 
 
At the end of the digitization of the surveys, the cleaning and quality verification of the information was 
carried out. Within this process, databases were generated for each module with their respective 
household and respondent identifiers, as well as the codebook, which contains the name of each 
variable and its description. Table 2 summarizes the field activities. 
 
Table 2. Summary of fieldwork 
Activity Description 
Supervisor training and pilot test 11-14 October of 2017 
Training to enumerators 19-27 October of 2017 
Start of data collection 3 of November of 2017 
End of data collection 3 of December of 2017 
                                            





Days worked per week 7 days 
Total number of households interviewed per day 7 households 
Number of enumerators 4 teams (4 Men and 4 women)  
Start of data entry 13 of December of 2017 
End of data entry 31 of January of 2018 
Start of the cleaning process 7 of March of 2018 
End of the cleaning process 6 of  June of 2018 
 
2. Description of data collection instruments 
 
The data collection tools include five types of instruments: a household questionnaire, an individual 
questionnaire (for the main couple), anthropometric measurements, and two choice experiments. 
During the interview, we first completed the household questionnaire and then we took the 
anthropometric measurements; after that, we carried out the individual interview and finally the two 
choice experiments were conducted. 
 
The household and individual questionnaires inquire about household characteristics, decision making 
in the home, agricultural production, the use of time and the consumption of food. The anthropometric 
measures, height, and weight, seek to provide nutritional information about the main couple interviewed 
and also about the children between 6 months and 5 years of age. On the other hand, the choice 
experiments have two main purposes: (1) to contrast the decision making in the selection of food by 
men and women –individually and jointly– under different income/food budget scenarios, and (2) to 
understand men’s and women labor preferences between working in agricultural or working in 
household chores and care tasks. To analyze the link between gender norms, the use of time, and 
decision-making in the household around food consumption, we jointly analyze data from the various 
different modules and instruments.  
 
In the rest of this section we describe in more detail each of the five data collection instruments, and 
how they were implemented per the instructions given to the enumerators as well as any suggestions 
for future studies researching similar topics. 
 
2.1 Household questionnaire 
The household questionnaire includes a household roster, which details the information about each 
household member, their occupation, and income. It also includes modules to capture information 
about food availability, food security, household expenses, characterization of the plots, labor force in 
agricultural activities, sales of crops and animals, non-agricultural income, access to services, housing 





Previous studies and the pilot test allowed identifying the flow of the questions, which modules require 
more time and concentration by the interviewees, as well as those that may be more sensitive and with 
a high risk of non-response. The final order of the modules changed based on the pilot test and 
unfortunately, the numbering of the modules did not get updated before implementation; thus, the final 
version of the instruments does not reflect the order in which the modules were implemented. Below, 
we present each module in the order in which they were asked in the study and give the numbering in 
parentheses. 
2.1.1. General information (Module A) 
This module seeks to register data that: 
 Identifies the household and the survey with a unique code (which is collected in questions A01 
and A02) in addition to the contact information of one of the survey respondents. 
 Identifies enumerators and supervisors.  
 Documents the duration of the survey.  
 Registers the location (geographic location) of the household. GPS equipment was used to 
capture the coordinates of the all producers’ homes. 
2.1.2. Household listing and demography (Module B) 
The information contained in this module allows demographic analysis to characterize the families 
surveyed. It covers questions about sex, age, educational level, marital status, occupation, among 
others, of all household members. In this study we use the same definition of a household used for the 
Women’s Empowerment in Agriculture Index (WEAI), which states that: 
 
A household is a group of people who live together and take food from the "same pot." A household member is 
someone who has lived in the household at least 6 months, and at least half of the week in each week in those 
months. Even those persons who are not blood relations (such as servants, lodgers, or agricultural laborers) are 
members of the household if they have stayed in the household at least 3 months of the past 6 months and take 
food from the "same pot". If someone stays in the same household but does not bear any costs for food or does 
not take food from the same pot, they are not considered household members. For example, if two brothers stay in 
the same house with their families but do not share food costs and they cook separately, then they are considered 
two separate households. Generally, if one person stays more than 3 months out of the last 6 months outside the 
household, they are not considered household members. We do not include them even if other household members 
consider them as household members. Exceptions to these rules should be made for: consider as household 
member: a newborn child less than 3 months old. Someone who has joined the household through marriage less 
than 3 months ago. Servants, lodgers, and agricultural laborers currently in the household and will be staying in the 
household for a longer period but arrived less than 3 months ago. Do not consider as household member: a person 
who died very recently though stayed more than 3 months in last 6 months. Someone who has left the household 
through marriage less than 3 months ago. Servants, lodgers, and agricultural laborers who stayed more than 3 
months in last 6 months but left permanently. (IFPRI and ARU, 2015: p. 3-4). 
 
This module also assigns each household member an individual identifier (ID), which is used to answer 
many of the questions throughout both questionnaires. However, considering that other people (not 






51- All members of the household 
52- Male not a member of the household (relative) 
53- Woman not a member of the household (relative) 
54- Male not a member of the household (not related) 
55- Woman not a member of the household (not related) 
56- Government or another institution 
57- Children present 
 
Ethnicity and race: 
 
The study population includes both indigenous and mestizos, although, in the questionnaires we did 
not include questions about the ethnicity of each member of the household, we had a question about 
the language they speak, which can be used as a proxy to determine the belonging of each person 
or household to an indigenous ethnic group. 
 
Although in the study sites there are not multiple ethnicities, our data do not allow corroborating this 
information because we do not include variables that would allow us to identify the members of the 
household. We suggest that in other studies a variable of ethnicity be included in order to explore 
potential differences between different groups.  
 
Occupation and income: 
 
The occupation questions were asked for the members of the household over 10 years of age since 
this is the minimum age used by the statistical departments of Guatemala. We suggest that other 
studies adjust the minimum age according to the context of the country. 
 
Income in our study does not represent a measure of poverty. We recognize that there are various 
problems in collecting income data in rural areas and specifically in agriculture; therefore the income 
data should be used with caution to estimate poverty/well-being indicators. The income question 
was included exclusively to have a reference value in the experiment of choosing labor preferences 
(see section 2.4). 
 
2.1.3 Food availability (Module E) 
This module captures food availability in the household and the information needed to calculate the 
indicator of Household Dietary Diversity Score (HDDS) using 24-hour recall data. The module asks 
about the amount of food available in the household (both in the kitchen and in the kitchen gardens) 
on the day of the interview, considering a list of 79 products as a reference, the time for which that 
amount of food lasts and if it had been consumed by household members the day before. 
 
Initially, we had two sections, one for demand (quantities, frequencies, prices) of food in a week (7 
days) and another one for HDDS. Doing it this way took a lot of time –during the pilot tests these 




information for just one day (the day before the interview) and we did not ask about frequencies or 
prices. In this way, our final version allows us to calculate the HDDS and also to obtain some 
information to estimate demand for food such as the quantities available in the household and the 
length of time this amount lasts. 
 
In the particular case of the HDDS, Swindale and Bilinsky (2006) developed an instrument based on 
asking if any member of the family consumed each of the food groups3  the previous day. In our study, 
instead of referring to 12 food groups, we used a list of 79 reference products, which were defined 
based on the Survey for Impact Evaluation of the PLAN HAMBRE ZERO (PLAN ZERO HUNGER) for 
Guatemala in 2012. Doing it in this way does not imply any problem for the estimation of the indicator 
and follows the suggestions given by Swindale and Bilinsky (2006) such as the use of an extended list 
in which the groups are divided and the exemplification of each group with local foods. Table 3 shows 
the instrument for estimating the standard HDDS, meanwhile Table 4 shows the way we asked in this 
study (but we do not include the full list of foods). 
 
Table 3. Information collection instrument for the HDDS. 
Questions and filters Coding categories 
 
1. Now I would like to ask you about the types of food that you or anyone else in 
your household ate yesterday during the day and at night. 
 
READ THE LIST OF FOODS. PLACE A ONE IN THE BOX IF ANYONE IN THE 
HOUSEHOLD ATE THE FOOD IN QUESTION, PLACE ZERO IN THE BOX IF 
NO ONE IN THE HOUSEHOLD ATE THE FOOD. 
 
 
A) Any [INSERT ANY LOCAL FOODS, E.G. UGALI, NSHIMA], bread, rice 
noodles, biscuits, or any other foods made from millet, sorghum, maize, rice, 
wheat, or [INSERT ANY OTHER LOCALLY AVAILABLE GRAIN]? 
A ………………….…..I_I 
 













E) Any beef, pork, lamb, goat, rabbit wild game, chicken, duck, or other birds, 
liver, kidney, heart or other organ meats? 
E ………………………I_I 
 








H) Any foods made from beans, peas, lentils or nuts? 
 
H .……………..………I_I 
                                            
3 The food groups are: Roots and tubers; Vegetables; Fruits; Chicken meat, offal; Eggs; Fish and seafood; Legumes, 

















L) Any other foods, such as condiments, coffee, tea? 
 
L …………………….…I_I 
Source: Swindale and Bilinsky (2006) 
 
Table 4. Excerpt from Module F on food availability to estimate HDDS. 
 
  Source: Twyman, et al. (2018) 
 
Then, to calculate the indicator, we classified the products in the list according to the food groups 
established in the HDDS as shown in Table 5, and we only use question E04 (Did your household 
consume [...] yesterday?) to calculate the HDDS. 
 
Table 5. Products in the instrument of this study grouped according to the standard HDDS. 





White bread, sweet bread, cookies, maize tortillas, maseca, maize tamales, chuchitos, 
Incaparina4 in powder, liquid Incaparina, mosh, oats, wheat flour (for pastry, pancakes, etc.), 
maize atole 5 , rice, maize (white, yellow, etc.), noodles, pasta of all kinds, toast with 
guacamole, beans, Tortrix, Ricitos, nachos, and colored/black tamales. 
 
Other possible: Wheat heart, atol dough, atol mosh, cereal, bread cakes, vitacereal, maize, 
paddy rice, rice atol, cereal coffee, maize pinol, rice pudding 
                                            
4 Incaparina is a mixture of corn flour and soy flour.  








Banana atole (in a liquid state), potatoes/cassava, plantains. 
 





Tomato, onion, chili pepper (pepper, jalapeño, chiltepe, etc.), cabbage/lettuce, carrot, 
güisquil, cucumber, beetroot, garlic, herbs (black nightshade, watercress, parsley, 
coriander, mint, etc.), celery, peas, broccoli/cauliflower, green beans, güicoy. 
 
Other possible: Ayote, onion with leaves, pacaya, loroco, ayotes, pacayas, bean leaves. 
Fruits (Group 
D) 
Bananas, oranges, pineapples, apples, watermelons, mangoes, lemons, avocados, 
papayas. 
 
Other possible: Guava, lime, tangerine, lemon, strawberries, papayas, grapefruit, sincuya. 
Meat, Chicken, 
Offal (Group E) 
Beef without bone, beef with bone, boneless pork, pork with bone, viscera, chicken or hen, 
sausages (ham, sausages, chorizo, longaniza), pork rinds or pork in small portions, 
colored/black tamales 
 
Eggs (Group F) 
Chicken eggs 
 




Fish, sardines (canned) 
 





Fava beans, atole (in a liquid state), bean (black, white, red, etc.). 
 
Other possible: Peanuts 
Milk and dairy 
products 
(Group I) 
Powder milk, liquid milk, fresh cream, cheese (any type). 
 
Other possible: Yogurt, rice pudding 
Oils and fats 
(Group J) 
Edible oils, margarine/butter, mayonnaise and dressings, colored/black tamales. 
 




Sugar, panela, honey, soft drinks, packed or canned juices, ice cream, chocolate bar (for 




Dried soup packets or instant soups, including bouillon (Maggi, Knorr, Malher, etc.), sauces 
(Worcestershire, “natura,” “la chula,” “regia,” etc.),  seasonings, softeners, salt, coffee 
(grain, ground, instant), colored/black tamales 
 
Other possible: Sweet sauce, chiltepe, Splenda, gelatin, cinnamon, bay leaf, rice pudding 
 
In section 3.2.2 we present more detailed information about the HDDS, the methodology for its 




2.1.4 Food security (Module D) 
The questions in this module seek to measure the prevalence of household food insecurity using the 
Household Food Insecurity Access Scale (HFIAS) (Coates, et al., 2007). It should be taken into account 
that the questions consider the situation of all the household members together and do not distinguish 
between adults, children or adolescents. Therefore, it is essential that the person interviewed responds 
on behalf of all the members of the household. Details on this scale and its calculation are presented 
in section 3.2.4. 
2.1.5 Household expenses (Module E) 
The purpose of this module is to estimate household expenses. For this, we established a list of 25 
expenses in products and services in three periods: last week, last month and last 12 months and we 
asked if the household had incurred such an expense. Among the expenses, we include transportation, 
health, education, leisure, and construction. 
2.1.6 Economic activities of the household (Module C) 
This module intends to capture information on all the plots that the household uses for agricultural 
activities and briefly characterize the production and income obtained by these. This includes crop 
production and animal husbandry. We also include questions about family labor, to identify the roles of 
household members in different activities of the productive cycle, and non-agricultural income such as 
rent, business or remittances. 
 
We also included a question to estimate the indicator of Months of Adequate Household Food 
Provisioning (MAHFP). We adapted the instrument developed by Bilinsky and Swindale (2010) within 
the framework of the FANTA project to estimate this indicator. Their original tool inquires whether the 
household failed to meet the food needs of all its members and the months in which this happened. In 
our study, we inquired directly about the most critical months where there was a shortage of food or 
resources in the household. If there were any, the interviewee indicated which months and otherwise 
the option 'none' was marked to indicate that in the last 12 months there was no shortage month. Doing 
it in this way does not imply changes in the calculation of the indicator; however, it facilitates the 
collection of information and optimizes the use of space in the survey. Table 6 shows the instrument 
for estimating the standard MAHFP, meanwhile table 7 shows the way we asked in this study. In section 
3.2.3 we present the methodology for calculating this indicator and the preliminary results using the 
information collected in our study population. 
 
Table 6. Information collection instrument for the MAHFP. 




1. Now I would like to ask you about your household’s food supply different months 
of the year. When responding to these questions, please think back over the last 12 
months, from now to the same time last year.  
 
Were there months, in the past 12 months, in which you did not have enough food to 











PLACE A 1 IN THE BOX IF THE RESPONDENT ANSWERS YES. PLACE A 0 IN 
THE BOX IF THE RESPONSE IS NO. 
 
2. If yes, which were the months in the past 12 months during which you did not have 
enough food to meet your family’s needs?  
 
THIS INCLUDES ANY KIND OF FOOD FROM ANY SOURCE, SUCH AS OWN 
PRODUCTION, PURCHASE OR EXCHANGE, FOOD AID, OR BORROWING.  
 
DO NOT READ THE LIST OF MONTHS ALOUD. PLACE A 1 IN THE BOX IF THE 
RESPONDENT IDENTIFIES THAT MONTH AS ONE IN WHICH THE HOUSHOLD 
DID NOT HAVE ENOUGH FOOD TO MEET THEIR NEEDS. IF THE RESPONDENT 
DOES NOT IDENTIFY THAT MONTH, PLACE A 0 IN THE BOX.  
 
USE A SEASONAL CALENDAR IF NEEDED TO HELP RESPONDENT 
REMEMBER THE DIFFERENT MONTHS. PROBE TO MAKE SURE THE 







































































Table 7. Module C. Economic activities of the household. Section V. Seasonality. 



























C.32. During the last 12 months, which 
were the MOST CRITICAL months 
where there was shortage of food or 
resources in the household? 
             
Source: Twyman, et al. (2018) 
2.1.7 Characteristics of housing and access to services (Module F) 
The main objective of this module is to obtain information on the physical characteristics of the 
household, as well as access to different types of infrastructure/services such as school, health center, 
etc. These data serve as input to estimate the living conditions and levels of well-being of the 
household, using the Poverty Probability Index (PPI) and the measure of Unsatisfied Basic Needs 
(UBN) of the household. In section 3.2.5 we explain these indicators and the steps to calculate them. 
 
In the case of the PPI for Guatemala, the latest version of the instrument to calculate it was created in 
2016 by the organization Innovations in Poverty Action (IPA) and has the structure indicated in Table 
8. 
 
Table 8. PPI data collection instrument for Guatemala 
Indicators Responses Score 
1. How many members does the household 
have? 
















2. How many rooms does the household use 
(excluding kitchen, bathrooms, hallways, 









3. What type of toilet arrangement does the 
household have? 
A. Latrine, covered pit, or none 
B. Hand-pour toilet, or toilet connected to 




4. Does the household possess, own, or have 





5. Does the household possess, own, or have 






6. Does the household possess, own, or have 






7. Does the household possess, own, or have 
















9. Does the household possess, own, or have 
access to a television with cable service? 
A. No 
B. Only television (without cable) 




10. Does the household possess, own, or have 
access to a bicycle, motorcycle or 
scooter/moped, or passenger car, pick up, van, 
minivan, SUV, or truck? 
A. No 
B. Only bicycle (without any others) 
C. Motorcycle or scooter/moped (without 
car, etc., and regardless of bicycle) 






Source: Schreiner, Mark (2016). 
 
In our study, we distributed the 10 questions of the tool in the module with which it was related. For 
example, question 1 was not made directly, but rather it is induced from module B that relates to 
household member characteristics. Questions 2 and 3 on housing conditions were included in module 
F of the household questionnaire, and questions on assets in module E of the individual questionnaire. 
 
 
2.2 Anthropometry (Module G) 
This module captures the anthropometric measurements (weight and height) of the principal man and 
woman of the household, as well as a child older than 6 months and younger than 5 years of age, for 
households where there is a child with these characteristics. When there are several children in this 
age range, we take the measurements for the youngest of them. Usually, in nutrition studies, 
anthropometric measures are taken only for women and children. In this study, we include men’s 
measurements in order to analyze how their anthropometry is correlated with that of women and 
children, and with the HDDS and/or food choices. 
 
When weight and height information is collected, the interviewers must be properly certified and trained 
in the use of the equipment and the established standards for anthropometric measurements. In our 
study, we worked with Khanti to ensure that the enumerators had this certification granted by the 
Institute of Nutrition of Central America and Panama (INCAP).6  
 
 
2.3 Individual questionnaire 
In this questionnaire, we interview the woman and the man who comprise the main couple of the 
household separately. The main objective is to determine the degree of empowerment using a series 
of questions that allow us to calculate the Abbreviated Women’s Empowerment in Agriculture Index 
(A-WEAI). In general, the questions address issues of productive decision-making and the use of 
income; access and ownership of resources; belonging to social and economic groups; and the 
distribution of time in domestic and productive activities. Most questions in the individual questionnaire 
                                            
6 Each country has an official institution responsible for training and certifying the taking of anthropometric measurements. 




use the identifier (ID) assigned to each member of the household in module B of the household 
questionnaire, as well as the general codes. 
2.3.1 General information (Module A) 
This module seeks to register data that: 
 Identifies the household, the survey and the respondent with a unique code. These three 
identifiers correspond to the same ones registered in Module A of the household questionnaire. 
Thus, during the analysis phase, individual responses can be combined with household 
characteristics. 
 Documents the presence of other people during the interview. This is to collect information to 
build variables to control for information biases that might result from others listening to the 
interview. 
2.3.2 Decision making (Module B) 
The purpose of this module is to obtain information on the roles of men and women in decision making 
around income generating activities. All the questions included serve to estimate the A-WEAI and, 
therefore, correspond to the predesigned questionnaire elaborated by the International Food Policy 
Research Institute (IFPRI). However, some questions were adapted using the local language in order 
to facilitate the understanding of the same for both the enumerators and the interviewees. Additionally, 
the response options of some questions were modified; instead of using pre-defined response 
categories, we use open-ended questions and individual household member identifiers to later classify 
the responses as the original A-WEAI response categories. Table 9 presents the variations between 
the questions predesigned by IFPRI and the version we used in the study. These modifications do not 
generate any negative impact on the estimation of the indicators and indexes, since they allow the 
construction of the categories suggested by IFPRI; nonetheless, these also allow us to identify each 
decision maker and their specific characteristics that have been captured in module B of the household 
questionnaire.  
 
Table 9. Questions predesigned and implemented in the study. 
Predesigned Adapted 
When decisions are made regarding [...], who is it 
that normally takes the decision? 
 




3- Other household member 
4- Other non-household member 
98- Not applicable 
When decisions are made regarding [...], who is 
it that normally takes the decision? 
 
Identify the IDs, if the person is not a member of 




How much input7 did you have in making decisions 
about [ACTIVITY]? 
 
1- No input or input in few decisions 
2- Input into some decisions 
3- Input into most or all decisions 
98- No decision made 
In how many decisions about [...] did you get 
involved? 
 
1- Not involved at all 
2- Is involved in very few decisions 
3- Is involved in half of the decisions 
4- Is involved in most decisions 
5- Is involved in all decisions 
6- The decision has not been made 
How much input did you have in decisions on the 
use of income generated from [ACTIVITY] 
 
1- No input or input in few decisions 
2- Input into some decisions 
3- Input into most or all decisions 
98- No decision made 
How much did you get involved in making 
decisions about how the income generated by 
[...] would be used 
 
1- Not involved at all 
2- Is involved in very few decisions 
3- Is involved in half of the decisions 
4- Is involved in most decisions 
5- Is involved in all decisions 
6- The decision has not been made 
 
In section 3.2.6 we present detailed information about the A-WEAI, the methodology for its 
construction, its scope and some results obtained in our study. 
2.3.3 Perceptions about food and eating patterns (Module C) 
This module collects information to understand behaviors about the household diet. It includes 
questions about the person in charge of preparing the food, the satisfaction with the amount consumed, 
differences between household members in terms of eating patterns, including dietary 
preferences/restrictions and  meal times,, and the attendance of trainings on healthy eating and 
prevention of digestive diseases. 
2.3.4 Time allocation (Module D) 
The way in which the main decision makers distribute their time significantly impacts the living standard 
of the household. More time spent on productive activities could mean more income for the household, 
but also less time in care activities, including food preparation and sanitation activities, and as such, 
this could have an adverse effect on nutrition. This is why this module collects information about how 
the main man and woman of the household distribute and use their time between different productive, 
domestic and leisure activities, among others. The information in this module is an input to estimate 
the A-WEAI. However, the way in which we ask, differs from the instrument predesigned by IFPRI as 
shown in tables 10 and 11. These changes were made to facilitate the interview and data handling, 




                                            
7  During the pilot surveys and enumerator training we learned that “contribute/input" in the Guatemalan context is 




Table 10. IFPRI’s predesigned instrument to collect information on the use of time. 
 
Source: IFPRI (2013) 
 
Table 11. Excerpt from Module D on time allocation in the individual questionnaire. 
 
Source: Twyman, et al. (2018) 
2.3.5 Access to capital (Module E) 
Both access to credit and other productive resources have been identified as one of the greatest 
limitations of rural households to increase their productivity and improve their living conditions. 
Therefore, this module captures information on loans, the level of indebtedness of households and 
their restrictions to access credit, as well as the possession of agricultural equipment and household 









Among the productive assets needed to calculate the A-WEAI, information is required at the individual 
level on ownership of agricultural land, large and small livestock, poultry and fish, among others. 
Although we did not include these resources in the individual questionnaire, we had the question in 
the household questionnaire, which can be used as a proxy to determine the ownership of these 
assets. However, we suggest that in other studies the entire list of resources be included in the 
individual questionnaire, as proposed by IFPRI, in order to explore potential intra-household 
differences between the main man and woman. 
 
We modified some of the questions and response categories related to access to credit and productive 
capital for the A-WEAI; instead of using pre-defined response categories about owners, we use open-
ended questions and individual household member identifiers to later classify the responses as the 
original A-WEAI response categories.  In this way we can relate the demographic characteristics that 
have been captured in module B of the household questionnaire, such as age, schooling, marital status, 
etc., of all the owners/decision-makers. Furthermore, in the case of productive assets, the change 
allows identifying who is the owner and not only the participation of the interviewee in the ownership of 
the asset. With this information, in addition to calculating the A-WEAI, we can better understand the 
inequality of assets and wealth within the household. Table 12 presents the variations between the 
questions predesigned by IFPRI and the version we used in the study. 
 
Table 12. Questions predesigned by IFPRI and the ones implemented in our study. 
Predesigned Adapted 
Who made the decision to borrow from [...] most of the 
time? 
 




3- Other household member 
4- Other non-household member 
98- Not applicable 
Who made the decision to borrow from [....]? 
 
Identify the IDs, if the person is not a member of the 
household, use the general codes 
Who makes the decision about what to do with the 
money/item borrowed from [...] most of the time? 
 




3- Other household member 
4- Other non-household member 
98- Not applicable 
Who makes the decision about what to do with the 
money/item borrowed from [...]? 
 
Identify the IDs, if it is not part of the home, use the 
general codes 
Do you own any of the item? 
 





CIRCLE ALL APPLICABLE 
 
1- Yes, solely 
2- Yes, jointly 
3) No 
Identify the IDs, if the person is not a member of the 
household, use the general codes 
2.3.6 Membership of groups (Module F) 
The purpose of this module is to obtain information about the access of the main man and woman of 
the household to social capital. That is, participation in formal, informal or traditional groups. In addition, 
information about group membership is necessary to calculate the A-WEAI. 
 
 
2.4 Labor preference game (Module H) 
This game allows not only to analyze labor preferences for men and women between agricultural 
activities and domestic chores, but also to identify reserve wages to which there may be a change in 
those preferences. Furthermore, it helps us understand gender norms and how household members 
decide how to use their time. 
 
The game is composed of five rounds. The first compares agricultural work in their own plots and 
domestic activities in their own households. The second is between agricultural work in their own plots 
and domestic activities in another household. The third round asks about the preference between 
agricultural work in another person’s plots and domestic activities in their own household. In the fourth 
round, both agricultural work and domestic activities are carried out in someone else’s parcels and 
households. The fifth and final round asks the respondent to consider the preference of their partner 
between working in agricultural on their own plots and domestic tasks in their own home. 
 
To implement the game you must proceed with the following steps: 
 
1. Identify the highest income in the household asked in module B of the household survey 
(question B18), and according to the category, select the corresponding table. For example, if 
in question B18 the highest annual income was $ 5000 Q (category 2), the table of values 
















10-more than 40,000 
 
 
For replications of this game in other contexts, it must be taken into account that each row of option B 
in the tables of values corresponds to 0%, 25%, 50%, 75%, 100%, 125%, 150%, 175% and 200%, 
respectively, of the value in category A (and category A is the highest value of question B18 in the 
household questionnaire). 
 
2. With the information of the corresponding table of values, the tables of the 5 rounds of the game 
are completed in module H. The value of the column called "Option A" in the rounds of the game 
must be the value that appears in the column with the same name in the value tables. Similarly, 
the information must be filled in the "Option B" column. Following the example set, the result of 
this step is: 
 
 
3. Based on the information recorded, the interviewee is asked the first round, replacing the 
corresponding values in the statement. If the answer is agricultural work, mark with an 'X' in the 





Do you prefer to work in agricultural work on your 
own plots, earning [$5,000] Q. annually or carry out 
domestic chores at home earning [$0] Q. annually? 
Option A Option B Choice 
Agricultural 
labor 
Domestic labor (includes 
cooking, cleaning, taking 
care of children, carry 
firewood) 
Own plots Own household 
5,000 
0 A B 
1,250 A B 
2,500 A B 
3,750 A B 
5,000 A B 
6,250 A B 
7,500 A B 
8,750 A B 
10,000 A B 
 
Re-ask the question, but this time, replace the value of domestic chores in the statement, by the second 
value that appears in the "Option B" column as follows: 
 
Do you prefer to work in agricultural work on your own plots, earning [$5,000] Q. annually or carry out 
domestic chores at home earning [$1,250] Q. annually? 
 
Wait for the response of the interviewee and continue with the same dynamic until the response 
changes, that is, that the respondent prefers domestic chores. In this case, mark with an 'X' in the 
column "Choice" the letter 'B', as the following example shows, and move on to round two. 
 
1 
Do you prefer to work in agricultural work on 
your own plots, earning [$5,000] Q. annually 
or carry out domestic chores at home earning 
[$5,000] Q. annually? 
Option A Option B Choice 
Agricultural labor Domestic labor 
(includes cooking, 
cleaning, taking care 
of children, carry 
firewood) 
Own plots Own household 
5,000 
0 A B 
1,250 A B 
2,500 A B 
3,750 A B 
5,000 A B 
6,250 A B 
7,500 A B 
8,750 A B 





It is possible that the respondent never changes his preference therefore, it is essential to continue 
with the dynamics until finishing all the rows of each round before moving on to the next one. The only 
exception is when the preference changes before completing the entire round, as in the example 
presented. In this case, you should not continue with that round but move on to the next one until you 
complete five rounds. 
 
 
2.5 Choice of foods (Module I) 
The objective of this module is to provide information on the food preferences of the main men and 
women (with a budget constraint). The experiment is carried out with the man and the woman, 
separately, and also with the couple together. It is important to highlight that, during the sampling, a 
group of households that would listen to a recording with nutritional information was selected randomly. 
The recording was reproduced before starting the individual questionnaire and had the following 
message, which is a summary of the “Olla Familiar” that is the guideline for healthy eating in Guatemala 
(MSPAS, 2012): 
 
To have a good diet we must know the food groups, what their functions are in the body and how to combine them 
all. For this, I will explain the food groups according to the food pot. At the base of the pot, we have the energy 
foods, which are the tortilla, the bread, and the rice. All these foods provide us with energy. The next group of foods 
is comprised by the protectors, which are fruits and vegetables, these foods give us vitamins and minerals that help 
protect the body. The next group of foods is formed by the builders, which are all meats and dairy products, these 
foods provide us with proteins that help us build muscle. Above the pot we can observe fats and sugars, we must 
consume them in a small amount. So, to have an adequate and varied diet, we must consume a type of food of 
each group. For example, we can consume a tortilla that is an energetic food, an egg that is a building food and 
herbs that are protective food. Thus, we achieve a balanced, varied and good diet. (Estrada, et al., 2018) 
 
The experiment is composed of three sections and each of them has two rounds. The sections 
correspond to three levels of hypothetical income (50, 75 and 100 Quetzals),8 meanwhile the rounds 
refer to the type of products presented to choose among. In the first round, the choice is between food 
(and drinks) only, and in the second round, the options are extended to also include non-food products 
(beauty, personal hygiene, house cleaning and entertainment). 
 
To implement the experiment individually, the following steps were followed: 
 
1. Establish if the respondents in the household listened to the recording or not with nutritional 
information. In module A of the individual questionnaire, there is a variable that identifies if the 
household received the message. 
2. Have the interviewee randomly choose one of three cards that contain a hypothetical income 
for the first set of choices. 
3. Once the interviewee chooses the card, he/she starts the first round of the experiment. That is, 
he/she must choose how to distribute the selected income among the foods in Table 13. Once 
                                            
8 The amounts were determined by using a base income equal to a day’s wage in agriculture in the 




this distribution is completed, he/she must redistribute the same income between the products 
in Table 13 and those in Table 14, this is, the second round of the experiment. 
It is important to emphasize that the choice made solely between foods is independent of the 
choice between products that include food and other items. 
4. When the interviewee has made his/her choices, he/she is asked to draw one of the two 
remaining income cards. Then, we repeat the process of step two and finally, the experiment is 
completed when all three income cards have been used. 
 
To build the list of products we used as a reference, the basic basket of Guatemala prepared by the 
National Institute of Statistics (Instituto Nacional de Estadística, INE). This basket is composed of foods 
that meet the minimum calories, protein and fat requirements for a family of approximately 5 persons 
(INE, 2018). In addition, we ensured the foods were relevant to the study sites by considering dietary 
patterns, purchasing power, availability and prices at the local level. In addition to food, in a second 
moment, we also included non-food products, to see how the choices change when the interviewee 
has both types of food and non-food options. The final listings are shown in the following tables. 
 





Beans in grain Canned beans             Maize in grain  MASECA                     Rice       French bread/Sweet 
Packed products Cookies Plantains Potato Tomato Onion 
Carrots Oranges Papaya Banana Powder juice 
Soft drink Packed juice Eggs INCAPARINA powder Consommé Chicken 






















Note: After the man and woman complete the choice experiment individually, they repeat it together. 
However, given time constraints, the joint choice experiment only included the hypothetical income 
level of 50 Quetzals. In this way, to implement it, only step 2 presented in the individual version must 
be carried out. 
 
Below is an example that illustrates how to ask and record the information. 
 
Enumerator: I am going to ask you to please choose one of these three cards (for the example we are going 
to assume that the card selected is the one of 75 Quetzals) 
 
Enumerator: Now you are GOING TO IMAGINE that you have NO food AVAILABLE in your household 
and you want to buy some products to FEED YOUR FAMILY IN ONE DAY with those 75 Quetzals. Then, 
you are going to take off the product you want from the poster and put it in your 'market bag' (for the example 
let's assume that you choose rice) 
 
Enumerator: how many pounds of rice will you buy? 
Interviewee: 2 pounds 
Enumerator: how much does one pound cost?9 
Interviewee: 10 Quetzals 
Enumerator: Then you are spending 20 Q. you have 55 Q left. What else are you going to buy? 
 
This process continues until the interviewee has distributed the 75 Quetzals and then the enumerator must 
put all the foods on the poster and add the other products (Table 14). 
 
Enumerator: Now you ARE GOING TO IMAGINE that you don´t have ANYTHING AVAILABLE in your 
household and you want to buy some products for YOUR FAMILY IN ONE DAY with those 75 Quetzals. 
                                            
9 We decided not to include prices because they vary across sites and communities within the sites, 
thus we asked the participants during the game to tell us the price they would pay for the items they 
choose.  
Other products (not food) 
Beauty products (face/body 
cream, nail polish, dye, etc.) 
Care products for men (razor 
blades, lotions, shaving cream, 
etc.) 
Family and personal care products 
(soap, toilet paper, shampoo, etc.) 
Household cleaning products 
(chlorine, kitchen soap, laundry soap, 
etc.) 





In ROUND you must write the number of the 
round. The round is comprised by 1 and 2 and 
the level of income as can be seen in the 
image. 1 represents the round of food, and 2 




Then, you are going to take off the product you want from the poster and put it in your 'market bag' (for the 
example let's assume that you choose rice) 
 
Enumerator: how many pounds of rice will you buy? 
Interviewee: 2 pounds 
Enumerator: how much does the pound cost? 
Interviewee: 10 Quetzals 
Enumerator: Then you are spending 20 Q. You have 55 Q left. What else are you going to buy? (suppose 
you choose Clorox) 
Enumerator: how much do you want to spend on Clorox? 
Interviewee: 20 Quetzals 
Enumerator: So you are spending 40 Q (20 Q in rice and 20 Q in Clorox). You have 35 Q available. What 
else will you buy? 
 
This process continues until the interviewee has distributed the 75 Quetzals. Then the enumerator must 
place once again all the foods and products on the poster and ask the interviewee to choose an income card 
between the two remaining, and the new section will begin. 
 
All this information must be recorded on the data collection instrument as it appears in the following image: 
 
 













ROUND: 2 / (75 Q.)  TYPE: I: X J:_ 
AMO
UNT 
UNIT PRICE TOTAL 
AMO
UNT 
UNIT PRICE TOTAL 
Rice 2 Pounds 10 Q. 20 Q. Rice 1 Pound 10 Q. 10 Q. 
Maseca 1.5 Pounds 10 Q. 15 Q. Maseca 1 Pound 10 Q. 10 Q. 
Oil 1 Bottle 20 Q. 20 Q. Clorox 1 Bottle 20 Q. 20 Q. 
Tomatoes 2 Pounds 5 Q. 10 Q. Oil 1 Bottle 20 Q. 20 Q. 
Onions 2 Pounds 5 Q. 10 Q. Beauty 
products 
NA NA NA 15 Q. 
 
Now we are going to call your spouse so that you jointly make hypothetical purchases. 
 
Enumerator: Now you are going to IMAGINE that you have NO food AVAILABLE in your household and 
want to buy some products for YOUR FAMILY IN ONE DAY. You have 50 Quetzals to spend. Together you 
will take off the product you want from the poster and put them in the 'market bag' (for the example let's 
assume that they choose rice) 
 
Enumerator: how many pounds of rice are you going to buy? 
Interviewee: 2 pounds 
Enumerator: how much does one pound cost? 
Interviewee: 10 Quetzals 
Enumerator: Then you are spending 20 Q. you have 30 Q available. What else are you going to buy? 
 
This process must be continued until the couple has distributed the 50 Quetzals and then the enumerator 
must place all the foods on the poster and add the other products (Table 14) to start the last round. 
 
Register the name of 
the product 
The TYPE must be 
marked with an “X” if 






Delivery of the coupon: In order to add an element of real choice to the experiment, we also gave the 
couple a coupon to purchase food and non-food items at a local store, with the intention that they use 
it to purchase some of the items they chose during the hypothetical game. At the end of the experiment 
a coupon worth 50 Quetzals was given jointly to the couple. This ensured that they both knew about 
the coupon and could decide together how to use it (although given intra-household power dynamics 
and/or role division, this task could be undertaken by one spouse or the other). This coupon could be 
used to buy food and/or non-food items at an authorized local store, within a period no longer than 15 
days from the interview. We also collected information about the choices purchased with the coupon 
at the local stores. The following statement was read when giving the coupon to the couple.  
 
“Thank you for taking your time and effort in responding to this survey. We would like to give you 
this coupon with a value of 50 Quetzals to buy any products you choose in [NAME] store. The 
coupon has a term until [DATE], after this date it is no longer valid”. 
 
3. Use of the information collected 
 
3.1 Data digitization, cleaning and consistency checks  
In this study, we originally planned to use tablets to collect data but the due to last minute changes in 
some of the instruments, specifically the choice experiments and also the lack of space for writing 
notes, which was important for the team to understand the advantages and disadvantages of each 
instrument, paper surveys were used. Programming tablets, using the CSPro program, was finished 
after starting data collection and thus we asked the enumerators to enter data on the tablets at the end 
of the data collection phase. The programming included not only consistency checks but also filters 
and categories for the variables. This allowed the digitization process to also be the first filter of 
information quality. 
 
The second quality filter or data cleaning was carried out in a period of 3 months. During this time, each 
section of the survey was reviewed separately and then databases were generated for each module 
taking into account the level at which the questions were asked. For example, for module C of the 
household questionnaire, 5 datasets were created: at the plot level (covering from question C02 to 
C06); at the crop level (question C07 through C16); by parcel and person who works on each parcel 
(question C17 to C20); by main crop (question C21 to C25); and per household (from C26 to question 
C32). Each of these datasets include household and respondent identifying variables, and those of 
module C also have a plot identifier. These variables allow merging modules and a better manipulation 
of the information to be able to carry out the respective analyzes. 
 
Once the data was cleaned and the respective bases were created, the codebook was generated. It 
contains detailed information on each of the variables included: variable name, general description, 
and response category descriptions. To ensure confidentiality of the participants all identifying 




3.2 Metrics and indexes 
In the study, we included several common metrics and indexes used in studies of agriculture, poverty 
and well-being, food security and nutrition, and women's empowerment. In this section, we explain 
each of them in detail with special emphasis on the methodology for calculating them as well as some 
examples of the type of results that can be generated. First, we discuss the indicators related to 
nutritional status (BMI, chronic malnutrition). Then, the food security indicators (HDDS, MAHFP, 
HFIAS) followed by indicators of poverty and well-being (PPI, UBN). Finally, we present the 
Abbreviated Women’s Empowerment in Agriculture Index (A-WEIA). 
 
3.2.1 Body mass index (BMI) and Chronic malnutrition indicator 
The metrics we used to analyze the anthropometric data were the Body Mass Index (BMI) for adults 
and the Indicator of chronic malnutrition or stunting for children between 6 months and 5 years of age. 
The BMI allows assessing the nutritional status of an adult, i.e. malnutrition, overweight and obesity. 
For its estimation, the weight and height of each person are required. To calculate the BMI, the following 
steps should be followed: 
 
1. Calculate the average of the measurements made during the study, both height and weight for 
each individual. 
2. Convert measures of height to meters. 
3. Convert the units of mass to kilograms. (In our study the size information was collected in 
centimeters, and the weight in kilograms, as this is the metric system used in Guatemala). 







5. Classify nutritional status of each individual according to the BMI values 
a) Malnutrition: BMI < 18.5  
b) Normal: BMI between 18.5 and 24.9  
c) Overweight/Obesity: BMI > 25.0 
 
The indicator of chronic malnutrition or growth retardation determines whether a child between 6 
months and 5 years of age has insufficient height with respect to his/her age. Chronic malnutrition 
prevents children from developing their physical and cognitive potential (WHO, 2018). 
 
The steps to estimate this indicator are the following: 
 
1. Identify the age (in months) and length/height of the child less than 5 years of age. 
2. Position the point corresponding to age and height in the reference curve. In this study, we used 
the following normality curves of the World Health Organization (WHO) that differentiates 




Figure 2. Length/height by age for children less than 5 years old. 
 
 
3. Classify the nutritional state according to the position in the curve (WHO, 2013) 
a. Normal: between 0 and -2 standard deviations 
b.  Mild chronic malnutrition: between -2 and -3 standard deviations 
c. Severe chronic malnutrition: below -3 standard deviations. 
 
BMI and chronic malnutrition results: 
 
In both areas, the prevalence of overweight/obesity was higher for women compared to men. In the 





The prevalence of children with stunting in the west was 44%, while the prevalence of children 
underweight was 9%. In the east, one of two children presented stunted growth and 11% were 











Men Women Men Women
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3.2.2 Household Dietary Diversity Score (HDDS) 
The Household Dietary Diversity Score (HDDS) was developed by Swindale and Bilinsky within the 
framework of the Food and Nutrition Technical Assistance Project (FANTA) to facilitate data collection 
on household level food availability in a fast manner, easy to use and at low cost. The HDDS measures 
the household's dietary diversity as a proxy for access to food in the household, that is, it is an indirect 
measure of a household's ability to access a variety of foods (Swindale and Bilinsky, 2006; Kennedy, 
et al., 2013). The HDDS defines diversity as the number of food groups consumed in the household in 
the 24 hours prior to conducting the survey. This definition is based on the consideration that the 
consumption of different groups of foods implies that the household has access to a more diverse diet. 
Thus, the HDDS uses the following 12 food groups: 
 
1. Cereals 
2. Roots and tubers 
3. Vegetables 
4. Fruits 
5. Chicken meat, offal 
6. Eggs 
7. Fish and seafood 
8. Legumes, pulses, dried fruits 
9. Milk and dairy products 
10. Oils and fats 
11. Sugar and honey 
12. Miscellaneous food 
 
For the estimation of the HDDS, Swindale and Bilinsky (2006) developed an instrument based on 
asking if any member of the family consumed each of the food groups the previous day. The questions 
are addressed to the household in general and not to each member of the family. Although the groups 
used are a standard, it is possible to use an 'extended' list, as we did in our study, in which the groups 
are divided. For example, instead of having a fruit category, we can have a list of fruits common in the 
study sites. This does not affect the indicator, because you can regroup the fruits again to form the 
group.10 
 
To estimate the HDDS it is sufficient to generate 12 dichotomous variables, one for each food group, 
which takes the value of one (1) if the household consumed any food within that group, and zero (0) in 
the other case. Then, add those variables. The HDSS will be given by: 





Where j is household and i the food group. The HDDS takes values between 0 and 12. As the indicator 
takes a value closer to 12, it means that the household has a more diverse diet. 
 






𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 (𝑛)
 
 
                                            
10 More details on the methodological procedures to implement the indicator can be consulted in the guidelines developed 




One of the limitations of this measure is that it only allows for measurements at the household level, 
and the typical diet at the individual level is unknown. On the other hand, since it is 24-hour recall data, 




The population studied consumes 7.4 food groups. In the east, this average is statistically 
significantly lower than the west, 7.1 and 7.6, respectively. Although the indicator shows us the 
number of average groups consumed, it does not tell us anything about how adequate the value 
obtained is. Thus, to classify households we followed a similar methodology as Carbajal (2014) to 
determine different levels of HDDS by using the average HDDS of the two highest HDDS tercile. That 
is, 33% of households with the highest HDDS had an average score of 9 food groups. The second 
tercile had an average HDDS of 7 food groups. In this way we established the following categories: 
 
a. Suitable: HDDS ≥ 9 
b. Acceptable: 7 ≤ HDDS <9 
c. Little variety: HDDS <7 
 
Following this classification, 46% of the households interviewed have an acceptable HDDS. Then, 
29.6% have a slightly varied diet during the reference period and 24.4% have an adequate HDDS. 




3.2.3 Months of adequate household food provisioning (MAHFP) 
The Months of Adequate Household Food Provisioning (MAHFP) also developed within the framework 
of the FANTA project, is an indicator of the impact of access to food that allows capturing changes in 
the household's capacity to have provisions during the year and additionally, to identify the most critical 
months for them (Bilinsky and Swindale, 2010). 
 
The implementation guide11 of the MAHFP indicator suggests carrying out the data collection during 
the period of greatest food shortage (for example, before the harvest). The recommended reference 
period is 12 months prior to the time of the interview. Therefore, the months must be adjusted according 
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to the moment in which the study is carried out so that the current month appears first. Our survey was 
carried out in November and December just before coffee harvesting (a cash crop), but during the 
harvest of maize and beans (food crops). Thus, we do not collect the data during the period of greatest 
food shortage as recommended but we capture months of months of food insecurity that do correspond 
to the months just before harvest of food crops.  
 
To calculate the indicator, simply subtract from 12, the number of months in which the household could 
not meet the family's food needs. This is: 
 
𝑀𝐴𝐻𝐹𝑃𝑗 = 12 − 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑛𝑡ℎ𝑠 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑠𝑢𝑓𝑓𝑒𝑟𝑒𝑑 𝑓𝑜𝑜𝑑 𝑠ℎ𝑜𝑟𝑡𝑎𝑔𝑒 𝑗 
 
Then, an average is calculated for all the households that participated in the sample, including those 










In the last 12 months, 93.2% of the households interviewed had at least one month in which there 
was not enough food to satisfy the family needs. 
 
According to the MAHFP, households on average had 8.9 months with normal access to food to 
meet their needs. This implies that, in the year, 3 months were critical. As can be seen in the graph, 
these months were mainly April, May, and June. While this analysis suggests that there are no 
differences in the most critical months between the eastern and western regions, there are 
differences by months between regions. (Lopera, et al., 2019) 
 
Variable Observations Average Standard 
deviation 
Min Max 
Total 250 8.88 1.61 3 12 
West 125 9.04 1.71 3 12 





























3.2.4 Household Food Insecurity Access Scale (HFIAS) 
The Indicator of Household Food Insecurity Access Scale (HFIAS) measures the prevalence of food 
insecurity in households. This indicator was also developed by the FANTA project and consists of three 
domains of food insecurity questions: 1) anxiety and uncertainty about the food supply in the household, 
2) insufficient food quality and insufficient food intake, and 3) physical consequences. Each question 
has two parts: occurrence and frequency. The questions of occurrence inquire if some of the situations 
posed, associated with food insecurity, occurred sometime during the last four weeks (30 days). 
Conversely, those of frequency ask about the number of days in which that situation occurred in the 
same period (Coates, et al., 2007). 
 
All the questions consider the situation of all the members of the family group and do not distinguish 
between adults, children or adolescents. Therefore, it is essential that the person interviewed answers 
on behalf of the household and all its members. Ideally, the questions should be directed to the person 
in the family group that is most closely related to the preparation of food and meals. Table 15 presents 
the questions included in the instrument for the implementation of HFIAS12 and groups them according 
to the domain: 
 
Table 15. Questions and domains of the Indicator of Household Food Insecurity Access Scale (HFIAS) 
Occurrence questions 
(Yes/No) 
Frequency question Food insecurity domain 
Q1. In the past 30 days, did you worry that 















Q # a. How often did this 
happen? 
 
1- A few times (1 or 2 days 
in the last 30 days) 
Anxiety and uncertainty about 
the food supply in the 
household 
Q2. In the past 30 days, were you or any 
household member not able to eat the kinds of 
foods you preferred because of a lack of 
resources?  
 
Insufficient quality (includes 
variety and preferences on 
the type of food) 
Q3. In the past 30 days, did you or any 
household member have to eat a limited 
variety of foods due to lack of resources? 
Q4. In the past 30 days, did you or any 
household member have to eat some foods 
that you really did not want to eat because a 
lack of resources to obtain other types of food? 
Q5. In the past 30 days, did you or any 
household member have to eat smaller meal 
than you felt you needed because there was 
not enough food? 
 
Insufficient food intake and its 
physical consequences 
 
                                            




Q6. In the past 30 days, did you or any other 
household member have to eat fewer meals in 
a day because there was not enough food? 
2- Sometimes (between 3 
and 10 days in the last 30 
days) 
3- Frequently (more than 10 
days in the last 30 days) Q7. In the last 30 days, was there ever no food 
to eat of any kind in your household because 
of lack of resources to get food? 
Q8. In the past 30 days, did you or any 
household member go to sleep at night hungry 
because there was not enough food? 
Q9. In the past 30 days, did you or any 
household member go a whole day and night 
without eating anything because there was not 
enough food? 
Source: Adapted from Coates, et al. (2007). 
 
To calculate the HFIAS, the following steps must be followed: 
 
1. Ensure that households where a situation of food insecurity did not occur, i.e. that answered 'no' 
to the questions of occurrence, have zero in the frequency questions (Table 15). 
2. Calculate the HFIAS score variable per household, which corresponds to the sum of the 
frequency of occurrence during the last four weeks for the nine conditions related to food 
insecurity. The maximum score per household is 27 (that is, if the household has answered '3 = 
frequently' to the nine questions of frequency and the minimum score is 0). "When the score is 
higher, food insecurity experienced by the household is also higher (in terms of access)" 
(Coates, et al., 2007). 
3. Tabulate the HFIAS indicator, which corresponds to the average value of the scores per 






𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 (𝑛)
 
 
Additionally, the information collected allows us to estimate a categorical indicator called the Household 
Food Insecurity Access Prevalence (HFIAP). The HFIAP indicates the state of household food 
insecurity (in terms of access) by categorizing households into four levels: 
 
a) Households with food security.  
b) Households with slight food insecurity.  
c) Households with moderate food insecurity.  
d) Households with severe food insecurity. 
 
The steps to calculate the HFIAP are: 
 





Table 16. Description of the Household Food Insecurity Access Prevalence (HFIAP) classification. 
Category Conditions Description 
Food 
security 
(Q1a=0 or Q1a=1) and Q2=0 and 
Q3=0 and Q4=0 and Q5=0 and 
Q6=0 and Q7=0 and Q8=0 and 
Q9=0 
The household does not experience any of the conditions of 
food insecurity or only experiences the feeling of concern, 
but very rarely. 
Mild food 
insecurity 
(Q1a=2 or Q1a=3 or Q2a=1 or 
Q2a=2 or Q2a=3 or Q3a=1 or 
P4a=1) and Q5=0 and P6=0 and 
Q7=0 and Q8=0 and Q9=0 
The household worries about not having enough food 
sometimes or frequently and/or cannot eat the desired food 
and/or eats a more monotonous diet than desired, and/or 
some foods are considered undesirable, but only very rarely. 
However, it does not reduce the amount or experiences any 
of the three most critical conditions (total lack of food, going 




(Q3a=2 or Q3a=3 or Q4a=2 or 
Q4a=3 or Q5a=1 or Q5a=2 or 
Q6a=1 or Q6a=2) and Q7=0 and 
Q8=0 and Q9=0 
The household sacrifices quality more often, eating a 
monotonous diet or less appetizing foods sometimes or 
frequently, and/or has begun to reduce the amount by 
reducing the size or number of meals almost never or 
sometimes. However, the household does not experience 




Q5a=3 or Q6a=3 or Q7a=1 or 
Q7a=2 or Q7a=3 or Q8a=1 or 
Q8a=2 or Q8a=3 or Q9a=1 or 
Q9a=2 or Q9a=3 
The household reduces the size of meals or the number of 
meals frequently and/or experiences any of the three most 
severe conditions (total lack of food, going to bed hungry or 
spending all day without eating), at least once in the last four 
weeks. 
 
2. Finally, the percentage of households for each of the categories is calculated. This is the 
prevalence of HFIA: 
 
𝐻𝐹𝐼𝐴 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 𝑤𝑖𝑡ℎ 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑖 𝑜𝑓 𝐻𝐹𝐼𝐴
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠
∗ 100 
 




Seventy-two percent (72%) of the households in our study experienced moderate or severe food 
insecurity in the month before the survey (October or November; categories 3 and 4 in the chart). 
The eastern zone presents significantly higher levels of moderate or severe food insecurity. 








3.2.5 Indicators of poverty and/or well-being 
3.2.5.1 Poverty probability index (PPI) 
The Poverty Probability Index (PPI) was developed by the organization Innovations in Poverty Action 
(IPA) as a tool to measure the probability that a household is below a given poverty line. This index is 
based on 10 questions about the characteristics of the household and the possession of assets derived 
from the most recent national household income or expenditure survey of the country of study (IPA, 
2018). Each question is assigned a score by which the probability that the household is living below 
the poverty line is estimated. The PPI has a scale of 0 to 100, so with higher values, the probability of 
living below the poverty line is lower. Meanwhile, values closer to 0 reveal worse household conditions. 
 
In the case of Guatemala, the latest version of the instrument to calculate the PPI was created in 2016 
and had as input the data from the National Living Conditions Survey (Encuesta Nacional de 
Condiciones de Vida, ENCOVI) of 2014. 13 
 
Once the information is collected, the first step in estimating the PPI score is to assign to each answer 
the number of points that correspond to it. The second step is to add those points and the result is the 
PPI score of the household. 
 
Additionally, with the PPI it is possible to estimate the average probability that a household is poor. To 
do this, convert each PPI score to the poverty probability,14 then, add these values and divide the result 
by the number of households participating in the study. 
 
                                            
13  For more information on the construction of the PPI for Guatemala you can consult: 
https://www.povertyindex.org/es/country/guatemala 
14 The probability tables for Guatemala can be consulted in Schreiner, Mark (2016)  “PPI Scorecard and Lookup Table”, 
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According to the PPI scores, 96.4% of household have some probability of being below the National 
Poverty Line and 36% of households have some probability of being below the international poverty 
line (USD$1.90 per person per day).  
 
When the information is analyzed by department, the households belonging to the San Marcos 
department (western zone) show a 60.2 percent average probability of being below the National 
Poverty Line. In the case of the eastern zone formed by the Chiquimula and Zacapa departments 
the probability was 70.6% and 55.9% respectively. 
 
3.2.5.2 Unsatisfied basic needs (UBN) 
The measure of Unsatisfied Basic Needs (UBN) was introduced by the Economic Commission for Latin 
America and the Caribbean (ECLAC) as a direct method to determine the poverty of a household. 
Under this method, the UBN are classified into four categories according to the information available 
in the National Census data: access to housing that ensures a minimum standard of habitability for the 
household, access to basic services that ensure an adequate sanitary level, access to basic education 
and economic capacity to reach minimum levels of consumption (Feres and Mancero, 2001). Each of 
these categories has indicators that are presented in Table 17; these are used to calculate the UBN. 
The satisfaction conditions of these indicators vary by country and area (urban and rural), in the table 
below, we present those used in Guatemala for rural areas. 
 
Table 17. Basic needs and dissatisfaction conditions used in rural areas of Guatemala. 
Basic needs  Dimensions Census Variables 
(Indicators) 




a) Quality of shelter Construction materials used 
in the floor, walls and roof. 
Houses with laminate walls or mud 
and poles, or earth floor. 
b) Size of house in 
relation to number of 
people living there 
i) Number of persons in the 
household. 
ii) Number of rooms in the 
household. 
Households with more than 3 
persons per room (excluding 




a) Availability of 
potable water 
Water source in the 
household. 
Households with river, lake or 
spring water supply  
b) System for 
elimination of human 
wastes. 
System for elimination of 
human wastes. 
Households without a human 
waste disposal system or that do 




age children in 
school. 
i) Age of household 
members. 
ii) School attendance. 
Households with at least one child 
between 7 and 10 years of age who 
does not regularly attend an 
education  
establishment 




capacity  sufficiency of 
household. 
members. 
ii) Highest educational level 
reached. 
iii) Number of persons in the 
household. 
iv) Condition of economic 
activity of head of 
household. 
completed any level of education 
and that have more than four 
persons per member active in labor 
force. 
Source: Adapted from Feres and Mancero (2001) 
  
To calculate the measurement of the UBN, first, create a variable for each basic need that takes the 
value of 1 if the household is insufficient in that need and the value of 0 otherwise. This allows 
identifying different needs that characterize the study population, i.e. to characterize poverty. 
 
 
3.2.6. Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) 
The Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) was developed by the 
International Food Policy Research Institute (IFPRI) as an alternative to measuring the empowerment, 
agency, and inclusion of women in the agricultural sector in a more effective way than the WEAI.15 
Both indicators, however, are constructed under the same premises and are therefore aggregate 
indexes that show the degree to which women are empowered in their households, as well as the 
degree of inequality between women and men within the same household. 
 
The A-WEAI, like the WEAI is composed of two sub-indexes: the Five Domains of Empowerment Index 
(5DE) and the Gender Equality Index (GEI). The first reflects the percentage of women who are 
empowered in five domains: 1) decisions about agricultural production, 2) access and decision-making 
power over productive resources, 3) control over the use of income, 4) leadership in the community, 
and 5) use of time. In addition, for those women who are not empowered in these five domains, 5DE 
reflects the percentage of indicators in which they have reached proficiency. The GPI, on the other 
hand, reflects the percentage of women whose empowerment is equal to or greater than that of men 
in their households. Likewise, for those who have not achieved gender equality, the index shows the 
empowerment gap that needs to be closed so that women reach the same level (Alkire et al., 2012). 
 
To estimate the A-WEAI, it is necessary to have the information presented in Table 18 disaggregated 
by sex in the same household. In order to calculate the full A-WEAI measure, both members of the 
principle couple (a man and a woman) responsible for making household social, economic, and 
agricultural decisions should be interviewed.16 This main man and woman of the household are usually 
the husband/wife and his/her spouse. However, other relationships are also valid, as long as there are 
a man and a woman of legal age making the decisions. For example, a mother could live with her adult 
                                            
15 One of the criticisms of the WEAI is the demand for time and resources required to collect the necessary information for 
its construction. The A-WEAI responds to this criticism because it significantly reduces the length of the instrument. 
16 Female-headed households can also be included in the sample but only the 5DE scores can be calculated for such 
households. If there is no spouse or adult man also making decisions in such households, the GPI cannot be calculated 




child or a father with her adult daughter. Our sample, however, is only comprised of couples, either in 
a consensual union or married spouses. 
 
Table 18. Information needed to estimate the A-WEAI 
Dimension Indicator Information required 
Production Participation in 
production decisions 
In how many decisions about agricultural production, 
commercialization of agricultural products do you get involved in? 
Resources 
 
Asset ownership Who owns agricultural land, large livestock, small livestock, poultry, 
fish, mechanized agricultural machinery, non-mechanized agricultural 
machinery, non-agricultural machinery, house, large durable 
consumer goods, small durable consumer goods, cellular, non-
agricultural land and transport means? 
Access and 
decisions on credit 
Who made the decision to borrow from bank, savings and credit 
cooperatives, savings and credit groups, informal lenders, relatives or 
friends? 
  
Who made the decision of what to do with the loan given by bank, 
savings and credit cooperatives, savings and credit groups, informal 
lenders, relatives or friends? 
Income Control over the use 
of the income 
How much did you become involved in making decisions about 
how the income generated by agricultural production, 
commercialization of agricultural products, non-agricultural activities, 
wages/salaries would be used? 
  
To what extent do you feel you can participate in making decisions 
about [salary/wage, minor household expenses]? 
Leadership Group memberships Are you a member of a group of agricultural/livestock 
producers/traders; water management, forest management, credit or 
micro-finance, business and commercial associations, a civil or 
charitable group, local government, religious, any group of women? 
Time Workload Time spent working (paid or unpaid) in the last 24 hours 
 
Next, we summarize the methodology for estimating the index following the nomenclature and formulas 
of Alkire et al. (2012)17  
 
                                            
17 For more details about the index, you can consult the publications of IFPRI ‘The Women’s Empowerment in Agriculture 





Estimation of the indicator and its sub-indexes 
 
The two sub-indexes that comprise the A-WEAI are the 5DE and the GPI. The first has a weight of 
90%, meanwhile, the GPI is 10%. Although these weights are arbitrary and reflect the emphasis on the 
5DE, it also considers gender equality as a determinant of empowerment (Alkire et al., 2012). 
 
The steps to estimate the 5DE are: 
 
1. Generate a variable for each indicator (𝐼𝑖) included in Table 19. 
2. Change the value of each indicator by 1 if the person is deficient in that indicator. A person is 
deficient in a given indicator if he/she meets the conditions described in the table. 
 
Table 19. Indicators and deficiency conditions. 




- The individual participates but does not get involved, at 
least, in half of the decisions. 
- The individual does not participate in decision-making. 





- The household does not have any assets. 
- The household has a type of asset, but the individual is 
not the individual owner of the majority. 
2/15 
 Access and 
decisions on 
credit 
- The household does not have credit. 
- The household used a certain source of credit, but the 
individual did not participate in any decision about it. 
1/15 
Income Control over 
the use of the 
income 
 - The individual participates in the activity, but is not 
involved or is involved in very few decisions about the use 
of income generated by the activity. 
- The individual feels that he/she cannot participate in 





- The individual is not part of at least one group. 
- There are no groups in the community. 
1/5 
Time  - The individual works more than 10.5 hours a day. 1/5 
Source: Adapted from Malapit et al. (2015) 
 
Then,  
𝐼𝑖=1 if the person is deficient in indicator i. 





3. Calculate the Deficiency Score (Ci): 
 
𝐶𝑖  =  𝑤1𝐼1 + 𝑤2𝐼2 + 𝑤3𝐼3 + 𝑤4𝐼4 + 𝑤5𝐼5 + 𝑤6𝐼6 
 
Where, 𝑤𝑖 is the weight of indicator I, (see Table 19). The deficiency score takes values between 0 and 
1. A person who is deficient in all the indicators receives a score of 1 meanwhile the score decreases 
as the number of deficiencies of the person decreases; a 0 score indicates that the person is not 
deficient in any of the indicators. 
 
4. Determine the disempowerment threshold (k): 
 
The disempowerment threshold corresponds to the proportion of weighted deficiencies that a woman 
must have to be considered disempowered (Alkire et al., 2012). Alkire et al. (2012) suggest a threshold 
of 20% (k = 0.2). 
 
5. Change the value of Ci and of each Indicator by 0 if Ci ≤ k. This new Ci is the Censored Score of 
Disempowerment Deficiency (Ci (k)) 
 







Where q is the number of individuals that are disempowered and n is the total population. A person is 
considered disempowered in the 5DE sub-index when his deficiency score is higher than the 
disempowerment threshold. This is: 
𝐶𝑖 > 𝑘 
 









8. Calculate the Disempowerment Index (𝑀0): 
 
𝑀0 = 𝐻𝑝 ∗ 𝐴𝑝 
 
9. Finally, calculate the Index of the 5 Domains of Empowerment (5DE): 
 
5𝐷𝐸 = 1 − 𝑀0 
 





1. Similar to step 5 of the 5DE estimate, the value of 𝐶𝑖 should be changed to the value of k if 𝐶𝑖 ≤ 𝑘. 
This new Ci is denoted as Ci '(k) 
 
Compare the Ci and the Ci '(k) of the couple in each household to determine if there is gender inequality. 
Households exhibit inequality when the woman is disempowered (Ci> k) and her Ci '(k) is higher than 
or equal to that of the main man in her household. 
 







Where h is the number of households classified as households with gender disparity and m is the total 
number of households with a male and female partner in the population. 
 
















𝑀 are the censored scores of disempowerment deficiency of the main woman 
and man, respectively, who live in the household j. And h is the number of households classified as 
households with gender disparity. 
 
4. Finally, calculate the Gender Equality Index (GPI): 
 
𝐺𝑃𝐼 = 1 − (𝐻𝐺𝑃𝐼 ∗ 𝐼𝐺𝑃𝐼) 
 
Then, the Abbreviated Women’s Empowerment in Agriculture Index (A-WEAI) is given by: 
 
𝐴𝑊𝐸𝐴𝐼 =  (0.9)5𝐷𝐸 +  (0.1)𝐺𝑃𝐼 
  
Comparison between the estimate of the standard A-WEAI and the one used in this study: 
 
In this study, we used the Stata do-files (codes) published by IFPRI in its information repository to 
prepare the data and calculate the subindexes. However, considering that we created identifiers 
(ID) for household members and used those IDs as answers in the A-WEAI questions, we had to 
make adaptations to the standard codes.  
 
Another important modification in our study, compared to the A-WEAI standards, is that the 
ownership of some assets (agricultural land, livestock, and poultry) was not asked individually, but 







The A-WEAI score suggests that the women in our sample have a high level of empowerment. 
However, approximately 33% of them are disempowered in at least one of the six indicators and, 
on average, non-empowered women have inadequate achievements in 30.4 percent of the 
domains.  In the case of men although the indicator of the five domains suggests that they are 
empowered (0.96), there are a significant number of men in our sample that are disempowered 
(13.4%). 
 
For most indicators, men are relatively better off than women, except for the labor force indicator, 
where men are significantly more disempowered than women. 
  
Belonging to groups is the indicator that makes the greatest contribution to the disempowerment of 
both men and women. On the other hand, in the case of women, ownership of assets contributes 
approximately 22% to their disempowerment (figure 3a), meanwhile, in the case of men, this 
indicator is one of the least contributing, approximately 3% (figure 3b). Access and decisions on 
credit, on the other hand, is the third indicator that contributes most to the disempowerment of men 
and women. 
 
Figure 3a. Contribution of each indicator to the disempowerment of women. 
 
 
Figure 3b. Contribution of each indicator to the disempowerment of men. 
 
 
The GPI shows that about 71% of women have gender parity with the principal male in their 
household. Of 29% of the women who are less empowered than their male counterpart, the 






4.6% Input in productive decisions
Ownership of assets
Access to and decisions about
credit








Input in productive decisions
Ownership of assets
Access to and decisions about
credit







Our study is innovative in terms of linking the issues of gender, agriculture, food security and nutrition. 
We use both innovative methods (the choice experiments) and well known variables, metrics and 
indexes to explore these issues in more detail. This document explains the design of the study, the 
data collection instruments, and the analysis of standard metrics and indexes. The next steps include 
more complex data analyses to explore the relationships between these metrics and what they can 
together tell us about how intra-household gender relations, especially those related to time use 
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